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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/IL05/00871 



Box No. I Basis of the report 



1. With regard to the language, this report is based on: 

13 the international application in the language in which it was filed. 

a translation of the international application into English , which is the language of a translation furnished for 
the purposes of: 

□ international search (under Rules 12.3(a) and 23.1(b)) 

□ publication of the international application (under Rule 12.4(a)) 
international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report) : 

□ 

the international application as originally filed/furnished 

DKI the description: 

pages 1-29 as originally filed/furnished 

pages* NONE received by this Authority on 

pages* NONE received by this Authority on 



the claims: 

pages NONE as originally filed/furnished 

pages* NONE as amended (together with any statement) under Article 19 

pages* 30-35 received by this Authority on 06 June 2007 (06,06.2007) 

pages* NONE received by this Authority on 



the drawings: 

pages 1-12 as originally filed/furnished 

pages* NONE received by this Authority on . 

pages* NONE received by this Authority on . 



□ 

a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 



The amendments have resulted in the cancellation of: 
[___) the description, pages _at_ 



the claims, Nos . NONE 



the drawings, sheets/figs NONE 



the sequence listing {specify): NONE 



any table(s) related to the sequence listing (specify)- NONE , 



4 - C ™ s report has been established as if (some of) the amendments annexed to this report and listed below had not been made, 
since they have been considered to go beyond the disclosure as Hied, as indicated in the Supplemental Box (Rule 70.2(c)). 

I I the description, pages 

I I the claims, Nos^ 



\ | the drawings, sheets/figs. 
1 I the sequence listing (specify):. 



I | any table(s) related to the sequence listing (specirvY. 

5. [^] This report has been established taking into account the rectification of an obvious mistake authorized by or notified to this 
Authority under Rule 91 (Rule 70.2(e)). 
If item 4 applies, some or all of those sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 



applicability; citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 105 YES 

Claims NONE NO 



Inventive Step (IS) Claims 105 YES 

Claims NONE NO 

Industrial Applicability (IA) Claims K35 YES 

Claims NONE NO 



2. Citations and Explanations (Rule 70.7) 

Claims 1-35 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the invention 
recited in claim 1-35. Applicant's amendment to the claims and the remarks submitted June 6, 2007 appear to successfully traverse 
the position taken by the Examiner. The Examiner finds the remarks persuasive. 

Claims 1-35 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed 
can be made or used in industry. 
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Replacement Sheet 
CLAIMS 

1. A computerized system for tracking and locating a source of ionizing 

radiation, the system comprising: 

(a) at least one non-imaging sensor module comprising at least one radiation 
detector, said at least one radiation detector capable of receiving ionizing radiation 
from the radiation source and producing an output signal; and 

(b) a CPU designed and configured to receive said output signal and translate 
said output signal to directional information regarding the location of the source 
relative to said at least one detector. 

2. The system of claim 1, wherein the source of radiation is integrally 
formed with or attached to a medical device. 

3. The system of claim 1, wherein said at least one sensor module 
includes at least two sensor modules. 

4. The system of claim 3, wherein said at least two sensor modules 
includes at least three sensor modules. 

5. The system of claim 1 , wherein at least one of said at least one sensor 
module further comprises a locomotion device, said locomotion device capable of 
imparting translation^ motion to said sensor module so that said sensor module is 
moved to a new location. 

6. The system of claim 5 , whereip said locomotion device is operable by a 
translational motion signal from said CPU. 

7. The system of claim 1 , additionally comprising: 

(c) an imaging module, said imaging module capable of providing an image 
signal to said CPU, said CPU capable of translating said image signal to an image of a 
portion of the body of the subject 

30 



6. J... Ml 17:1! G.E. MUCH [1995) 110. PCT/IL2005/0008?1'B6.<S6.2<5®7 

Replacement Sheet 

8. The system of claim I, further comprising a display device. 
9 The system of claim 7, further comprising a display device. 

10. The system of claim 9, wherein the source of radiation is integrally 
formed with or attached to a medical device and wherein said display device is 
capable of displaying said image of said portion of the body of the subject with a 
determined position of the medical device superimposed on said image of said portton 
of the body of the subject 

11. The system of claim I, wherein said CPU receives at least two of said 
output signals and computes a position of said radiation source based on said output 
signals. 

.12. The system of claim 1 , wherein said CPU receives at least three of said 
output signals and computes a position of said radiation source based on said at least 
three output signals. 

13. The system of claim 12, wherein said CPU computes said position 
repeatedly at intervals so that a position of said radiation source as a function of time 
may be plotted. 

14. The system of cla>m 1, wherein said radiation source employs an 
isotope with a half life in the range of 6 to 18 months. 

15. The system of claim I, additionally comprising said radiation source 
capable of providing said radiation. 

16. The system of claim 1, wherein said directional information is 
produced when the source has an activity in the range of 0.01 mCi to 0.5 mCi. 
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17. A sensor for directionally locating an ionizing radiation source, the 

sensor comprising: 

(a) at least one functional component; and 

(b) a displacement mechanism which imparts angular sensitivity to the sensor 
by moving said at least one functional component. 

18. A sensor according to claim 17, wherein said at least one functional 
component comprises at least one. radiation detector, said at least one radiation 
detector capable of receiving radiation from ihe radiation source and producing an 
output signal; 

wherein said displacement mechanism is capable of rotating said at least one 
radiation detector through a rotation angle so that said output signal varies with said 
rotation angle. 

19. The sensor, of .claim 18, wherein said at least one radiation detector 
comprises at least one first radiation detector and at least one second radiation 
detector and said output signal comprises at least one fust output signal from said at 
least one first radiation detector and at least one second output signal from said at 
least one second radiation detector. 

20. The sensor of claim 19, additionally comprising at least one radiation 
shield installed at a fixed angle with respect to said at least one first radiation detector 
and said at least one second radiation detector so that a magnitude of said first output 
signal from said at least one firs* radiation detector and a magnitude of said second 
output signal from said second radiation detector vary with said rotational angle. 

21 . A sensor according to claim 17, comprising - . 

(a) at least one first radiation detector and at least one second radiation 
detector, each of said at least one first radiation detector and at least one second 
radiation detector capable of receiving radiation from the radiation source and 
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producing at least one first output stgnal from said at least fust Nation detector and 
at least one second output signal from said at least second radiation detector; and 

(b) at least one radiation shield rotatable about an axis of shield rotation 
through an angle of shield rotation, so that a magnitude of said first output signal from 
said at least one first radiation detector and a magnitude of said second output signal 
from said at least one second radiation detector each vary with said angle of shield 
rotation. 

22. A sensor according to claim 20, wherein said at least one radiation 
shield comprises: 

(i) a primary radiation shield located between said at least one first 
radiation detector and said at Least one second radiation detector; 

(ii) at least one first additional radiation shield deployed to interfere with 
incident radiation directed towards said at least one first radiation detector; and 

(iii) at least one second additional radiation shield deployed to interfere 
with incident radiation directed towards said at least one second, radiation detector. 

23. The sensor according to claim 22, wherein said at least one first 
additional radiation shield and said at least one second additional radiation shield are 
each inclined towards said primary radiation shield. 

24. A sensor according to claim 22, wherein said at least one first radiation 
detector and said at least one second radiation detector are organized in pairs, each 
pair having a first member and a second member and each radiation shield of said 
primary and additional radiation shields is located between one of said first member 
and one of said second member of one of said pairs so that said output signal varies 
with said rotation angle. 

25. ibe sensor of claim 17, additionally capable of revolving said at least a 
functional component about an axis of revolution through an angle of revolution. 
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26. A method of determining a location of a device, the method 
comprising: 

(a) providing a device having a radiation source associated therewith; 

(b) determining a direction towards said radiation source; 

(c) further determining at least a second direction towards said radiation 
source; and 

(d) locating said device by calculating an intersection of said first direction 
and said at least a second direction. 

27. The method of claim 26, wherein said further determining at least a 
second direction towards said radiation source includes determining at least a third 
direction towards said radiation souTce and additionally comprising: 

(e) calculating a point of intersection of said first direction, said second 
direction and said at least a third direction, 

28. A method of manufacturing a trackable medical device, the method 
comprising incorporating into or fixedly attaching a detectable amount of a 
radioactive isotope to the medical device. 

29. The method of claim 28, wherein said detectable amount is in the range 
of 0,01 mCito0.5 mCi. 

30. The method of claim 28, wherein said detectable amount is 0. 1 mCi or 

less. 

31. The method of claim 28, wherein said detectable amount is 0.05. mCi 

or less. 

32. The method of claim 28, wherein said isotope is Iridium- 1 92. 
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33. The use of an ionizing radiation source with an activity of 0.1 mCi or 
less as a target for non imaging localization or tracking. 

34. The use of an ionizing radiation source according to claim 33, wherein 
said non imaging or tracking is performed on an implantable medical device. 

35. A system according to claim 1, wherein each of said at least one sensor 
module includes a functional component and a rotation mechanism; and wherein said 
CPU is designed .and configured to calculate gamma ray impacts from the source for a 
period of time and to determine, based on the total output for each of said at least one 

sensor module, in which direction and to what degree to rotate said.at least one sensor 

module. 
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